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MATERIALS AND METHODS

Animal preparation
Subjects were 30 New Zealand White rabbits (Oryctolagus cuniculus), weighing 3.0 to 3.5 kg. Animals were fed normal chow during the entire period of study. Animal care complied with the " P rinciples of Laboratory Animal Care" as formulated by the Korea University Animal Care and Use Committee, and the "Guide for the Care and Use of Laboratory Animals" (Department of Health and Human Services, NIH Publication No. 80-23, revised 1985). The 30 rabbits were randomly divided into two groups: 1. Fifteen rabbits were treated with the ACE inhibitor Captopril (10 mg/kg/day per os, Sigma, St. Louis, MO, USA) in drinking water, and the other 15 rabbits were treated with saline as a vehicle in drinking water for 7 days prior to the grafting operation. 2. Polytetrafluoroethylene (PTFE), (Gore-Tex, W. L. Gore & Associates, Inc. Newark, DE, USA) bypass grafts were interposed in the right carotid artery of all 30 rabbits. 3. After the bypass graft operations, 15 rabbits were given Captopril for 1, 8, or 14 weeks (Graft plus ACEI group), and the remaining 15 rabbits were given saline as a vehicle for the same periods (Graft Alone group).
Graft implantation and harvest
All surgical procedures were performed under sterile conditions. Rabbits were anesthetized with a single dose of 100 mg/kg of ketamine hydrochloride intramuscularly prior to the operation and the anesthesia was maintained by intermittent intravenous injections of 5 mg/kg of ketamine during the operation. Expanded PTFE, 3-mm in internal diameter and 10-mm in length, was used as a synthetic graft. The PTFE graft was implanted in the right common carotid artery by 8 to 10 interrupted sutures and endto-end anastomoses with 9-0 monofilament nylon (ethilon) (Ethicon, Edinburgh, UK) under a microscope. No anticoagrant was given prior to the operation, but a single dose of Gentamicin (2 mg/kg) was injected intramuscularly as a prophylactic antibiotic. 
Histology and morphometric analysis
Intimal hyperplasia was evaluated in terms of the intima to media height ratio (IMHR). The removed PTFE grafts and normal carotid arteries were treated in 10% formalin and paraffinized by routine methods. Three 5-im consecutive paraffin sections of the specimen were stained with hematoxylin and eosin, modified Masson's Trichrome and elastic stain, and then examined at magnifications of 40,100, 200, and 400 by light microscopy. Intimal hyperplasia was quantified morphometrically by measuring the IMHRs. The IMHR was determined as the vertical depth of the intimal thickness over the media at the proximal anastomoses sites on photographs. The intimal thickness and the thickness of the media were defined as the length of the perpendicular line between the inner surface of the intima and the internal elastic lamina, and the length of the perpendicular line between the internal elastic lamina and the outer smooth muscle layer, respectively. Two independent reviewers performed the morphometric measurements on each photograph.
RNA extraction and TGF-ƒÀ1 mRNA expression
Total cellular RNA was isolated using Qiagen RNeasy Mini Kit (QIAGEN GmbH Hilden, Germany). The samples, the perianastomotic tissues of PTFE grafts or the contra-lateral normal arteries from the Graft Alone group, were disrupted and lysed in RNeasy lysis buffer (Buffer RLT) containing guanidium isothiacynate with the aid of a tissue homogenizer (Model 7725-13, CORNING, NY, USA). Ethanol was then added to the lysate to adjust the binding condition of RNA to the RNeasy membrane. The lysate was then applied to the RNeasy mini spin column; the total RNA was adsorbed on the membrane inside the column. The membrane was washed with the RNase-free Buffer three times to remove contaminants, and then total RNA was eluted in RNase-free water. RNA was quantified spectrophotometrically by absorbance at 260 nm.
cDNA synthesis by reverse transcription (R T) 
RESULTS
Graft patency and histological findings
The two groups (Graft Alone and Graft plus ACEI) were further divided into three subgroups according to the periods from PTFE grafting to the 
DISCUSSION
Proliferation and migration of vascular SMCs followed by accumulation of extracellular matrix (ECM) in the intima after vascular graft procedures is known as a major cause of intimal hyperplasia in both clinical and experimental settings [2,13,14]. The accumulation of ECM in the vascular system plays an important role in the vascular hypertrophy and restenosis after grafting as well as in development of myocardial infarction and hypertension [15] . It has been suggested by in vitro studies [9] [10] [11] 16 ,17] that proliferation and migration of vascular SMC and accumulation of ECM are controlled by number of growth factors. Angiotensin influences vascular tone via its receptors on the vessel wall. The renin-angiotensin system is suggested to be active in vascular walls [5, 21, 22] . It has been demonstrated that local angiotensin II is involved in the proliferative response of vascular wall after arterial injury and directly causes vascular hypertrophy independent of systemic factors and hemodynamic effects [23] . The role of local angiotensin II in the vascular system was investigated by administration of ACE inhibitor, which prevented a proliferative response (neointima formation) after coronary angioplasty and vascular surgery [5, 6, 15, [24] [25] [26] .
Captopril, a sulfhydryl-containing ACE inhibitor, has been shown to protect cultured endothelial cells from free radical injury [25, 27] and to have an antiatherogenic effect in heritable hyperlipidemic rabbits and cholesterol-fed monkeys [28, 29] . The dose of Captopril, 10 mg/kg/day, adopted in our rabbit study was approximately twice that typically used in humans. However it has been shown that rabbits require up to 10 times the dose of Captopril to achieve the same degree of ACE inhibitory effect as that generally attained in humans [30] 
